Effect of inhibitors of oxygen radical and nitric oxide formation on UV radiation-induced erythema, immunosuppression and carcinogenesis.
We investigated whether supplementation of a sunscreen containing the UVB absorber 2-ethyl-hexyl-methoxycinnamate (cinnamate) with oxygen radical inhibitors (ORI) would improve protection from sunburn, immunosuppression and carcinogenesis. Mice were exposed to solar-simulated UV radiation (ssUV) containing a mixture of UVB and UVA. In initial studies, the ORI 2,2'-dipyridyl and N(G)-monomethyl-L-arginine acetate (L-NMMA) were shown to prevent UVA-induced suppression of contact sensitivity (CS) in mice. Addition of these inhibitors to the sunscreen did not affect the sun protection factor (SPF), but lowered the level of edema when mice were exposed to ssUV. Combination of both inhibitors with the sunscreen, however, increased the SPF from 5 to 5.5. The immune protection factor (IPF) of the sunscreen was only 1.18, but addition of neither dipyridyl nor L-NMMA singly or in combination measurably improved immune protection. However, the ORI improved the ability of the sunscreen to prevent carcinogenesis. The results indicate that reactive oxygen or nitrogen species produced in response to UV radiation are important for erythema, immunosuppression and carcinogenesis, and addition of inhibitors improves the protective capacity of sunscreens.